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(54) FORCEPS INCLUDING A PRE-LOADED HANDLE LATCH

(57) A surgical device comprising: a closure assem-
bly comprising: (a) a movement unit including (i) a bar
and (ii) a contact element, wherein the bar, the contact
element, or both move in a direction of a prescribed mo-
tion; (b) a latch unit comprising: (i) a latch plate including:
(1) a hook latch that selectively receives the bar, the latch
plate being movable between: (A) a lockable state where
the hook latch is engageable by the bar, and (B) an un-
lockable state where the hook latch is unengageable by
the bar; (c) an indicator mechanism that moves into align-
ment with the prescribed motion of the contact element,
the bar, or both when the latch unit is in the unlockable
state so that the indicator is contacted by the bar, the
contacting element, or both generating an indication.



EP 4 374 802 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD

[0001] The present teachings relate to forceps with a
first jaw and a second jaw that are movable relative to
each other and the forceps include a closure assembly
having a movement unit and a latch unit that when con-
nected prevent movement of the first jaw to the second
jaw, and specifically an indicator that indicates a locked
position of the jaws when the latch unit is in the unlockable
state.

BACKGROUND

[0002] Generally, forceps may be utilized for laparo-
scopic surgery or open surgery. The forceps may be used
to control delicate movements inside a patient. These
forceps may be used to grip an anatomical feature. The
forceps may include a gripping assembly or a cutting as-
sembly. The forceps may include electrical energy for
use in the gripping assembly, the cutting assembly, or
both. The forceps have a pair of opposed resilient jaws
that are closed against each other or a cutting blade. The
jaws of the forceps may be locked together so that the
surgeon may lock the forceps on a feature of interest
while the surgeon works on a different anatomical feature
or uses a different instrument. The forceps may include
an unlocked state where the first working arm and the
second working arm may be freely moved relative to each
other. Examples of some latches or forceps including
locks may be found in U.S. Patent Nos. 5,104,397;
6,056,333; 6,247,733; 7,802,856; and 8,945,175 and
U.S. Patent Application Publication No.: 2013/0066317;
2014/0276795; 2015/0331443; 2016/0051275 all of
which are incorporated by reference herein in their en-
tirety for all purposes. During an unlocked state the sur-
geon may not be able to see the position of the jaws
relative to each other and thus, the surgeon may not be
able to ascertain when the jaws are fully closed, clamped,
closed, at a locked position, or a combination thereof
based upon a position of a handle.
[0003] It would be attractive for the forceps to include
one or more closure assemblies that lock one or more
working arms together when the closure assemblies are
in a lockable state and one or more indicator mechanisms
that indicate one or more positions of the working arms,
the closure assembly, or both. What is needed is an in-
dicator mechanism that indicates a locked state position
of the working arms when the closure assembly is in the
unlatchable state. What is needed is an indicator mech-
anism that provides an audible indication, a tactile indi-
cation, or both when the indicator mechanism reaches a
predetermined location. It would be attractive to have an
indicator mechanism that indicated one or more positions
of a closure assembly.

SUMMARY

[0004] The disclosure meets one or more of the needs
by providing: a closure assembly comprising a latch unit,
a movement unit, and an indicator mechanism that indi-
cates one or more positions of the latch unit relative to
the movement unit. The movement unit is connected to
a movable member that moves along a prescribed path.
The latch unit is connected to a ground member and the
latch unit is movable relative to the ground member. The
latch unit includes a bias member that is pre-loaded when
the bias member is located within the latch unit and the
latch unit is located in a home position. The latch unit
includes the indicator mechanism and the indicator
mechanism indicates a position of the movement unit or
a bar of the movement unit as the bar is moved along a
prescribed path. The bias member increases in a load
relative to the pre-load when the latch unit is moved in
the first direction away from the home position and the
second direction away from the home position and the
indicator mechanism indicates a position of the bar as
the bias member is moved in the first direction, the sec-
ond direction, is not moved, or a combination thereof.
[0005] The present teachings provide a surgical device
comprising: a closure assembly comprising: (a) a move-
ment unit including (i) a bar and (ii) a contact element,
wherein the bar, the contact element, or both move in a
direction of a prescribed motion; (b) a latch unit compris-
ing: (i) a latch plate including: (1) a hook latch that selec-
tively receives the bar, the latch plate being movable be-
tween: (A) a lockable state where the hook latch is en-
gageable by the bar, and (B) an unlockable state where
the hook latch is unengageable by the bar; (c) an indicator
mechanism that moves into alignment with the pre-
scribed motion of the contact element, the bar, or both
when the latch unit is in the unlockable state so that the
indicator is contacted by the bar, the contacting element,
or both generating an indication.
[0006] The present teachings provide the forceps to
include one or more closure assemblies that lock one or
more working arms together when the closure assem-
blies are in a lockable state and one or more indicator
mechanisms that indicate one or more positions of the
working arms, the closure assembly, or both. The present
teachings provide an indicator mechanism that indicates
a locked state position of the working arms when the
closure assembly is in the unlatchable state. The present
teachings provide an indicator mechanism that provides
an audible indication, a tactile indication, or both when
the indicator mechanism reaches a predetermined loca-
tion. The present teachings provide an indicator mecha-
nism that indicated one or more positions of a closure
assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]
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Figure 1 illustrates a rear perspective view of an elec-
trosurgical device.
Figure 2A illustrates a laterally bisected view of a
closure assembly.
Figure 2B illustrates a laterally bisected view of a
closure assembly.
Figure 3A illustrates a perspective view of the latch
unit with an indicator mechanism.
Figure 3B illustrates a perspective view of the latch
unit with an indicator mechanism.
Figure 4 illustrates a top perspective view of the latch
unit and indicator mechanism.
Figure 5A illustrates a top-down view of the latch unit
and indicator mechanism.
Figure 5B illustrates a top-down view of the latch unit
and latch plate in a lockable state.
Figure 5C illustrates a top-down view of the latch unit
and latch plate in an unlockable state.
Figure 6A illustrates the latch unit of Figure 5A lat-
erally bisected along the line VIA-VIA.
Figure 6B illustrates the latch unit of Figure 5A lat-
erally bisected along the line VIB-VIB.
Figure 7 illustrates an exploded view of the latch unit.
Figure 8 illustrates an underside view of the selection
plate.
Figure 9 illustrates an underside view of the latch
unit including the indicator mechanism and the
dome.
Figure 10A illustrates a perspective view of the indi-
cator mechanism including a dome.
Figure 10B illustrates a top-down view of the indica-
tor mechanism and the dome.
Figure 11 illustrates a perspective view of the latch
plate.
Figure 12 illustrates a close-up view of a bar arm
including a contact element shown as a notch.

DETAILED DESCRIPTION

[0008] The explanations and illustrations presented
herein are intended to acquaint others skilled in the art
with the teachings, its principles, and its practical appli-
cation. Those skilled in the art may adapt and apply the
teachings in its numerous forms, as may be best suited
to the requirements of a particular use. Accordingly, the
specific embodiments of the present teachings as set
forth are not intended as being exhaustive or limiting of
the teachings. The scope of the teachings should, there-
fore, be determined not with reference to the above de-
scription, but should instead be determined with refer-
ence to the appended claims, along with the full scope
of equivalents to which such claims are entitled. The dis-
closures of all articles and references, including patent
applications and publications, are incorporated by refer-
ence for all purposes. Other combinations are also pos-
sible as will be gleaned from the following claims, which
are also hereby incorporated by reference into this written
description.

[0009] The present teachings relate to a closure as-
sembly that connects two or more members together and
prevents movement of the two members relative to each
other. The closure assembly may connect a movable
member to a ground member or connect two movable
members together. The closure assembly may prevent
movement of a door (e.g., movable member) relative to
storage space (e.g., ground member). The closure as-
sembly may be deactivated (e.g., switched to an unlock-
able state). The closure assembly may be part of a hand-
held device, pliers, clamps, or a combination thereof. The
closure assembly may be part of a drawer, cabinet, bin,
a door, or a combination thereof. Preferably, the closure
assembly is part of a surgical device and prevents arms
that control forceps from moving relative to each other.
[0010] The present teachings relate to a surgical de-
vice. The surgical device may be a non-electrical device
(i.e., may only provide mechanical functions such as me-
chanical cutting or gripping). Preferably, the surgical de-
vice is an electrosurgical device. The electrosurgical de-
vice may provide one or more therapy currents. Prefer-
ably, the electrosurgical device provides two or more
therapy currents (e.g., monopolar power and bipolar
power). A therapy current may pass between the jaws
(e.g., bipolar power). A therapy current may pass from a
jaw to a blade or vice versa. A therapy current (e.g., mo-
nopolar power) may pass from a blade to a remote elec-
trode (e.g., ground pad). The electrosurgical device may
apply power before, after, or simultaneously with a me-
chanical technique (e.g., gripping or cutting). When pow-
er is applied an anatomical feature may be cut, cauter-
ized, sealed, coagulated, or a combination thereof. The
electrosurgical device may include a distal end and a
proximal end. The distal end may include a portion of a
forceps device (e.g., jaws, blade, or both). The distal end
may be a portion of the surgical device that is farthest
from a user. The proximal end may be a portion a user
grips (e.g., hand piece or housing) or a portion closest
to a user.
[0011] The present teachings provide a forceps de-
vice. The forceps may function to grip an object. Prefer-
ably, the forceps may be used during surgery to grip a
feature of interest including: a part of a body, an anatom-
ical feature, tissue, veins, arteries, or a combination
thereof. The forceps may assist in applying a therapy
current to a feature of interest. The forceps may move
between a first position (e.g., release position) and a sec-
ond position (e.g., gripping position). The forceps may
function to be used in surgery, for example laparoscopic
surgery. The forceps may be used with or without power.
The forceps may include a first working arm with a jaw
and a second working arm with a jaw. The forceps may
be comprised of parts needed to perform the recited func-
tions and may include generally, a stylet (e.g., a tubular
member, a hollow tube, or an assembly of tubes), a hand
piece, one or more operable mechanisms used to actuate
the stylet, two or more jaws, two or more working arms,
or a combination thereof.
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[0012] The two or more working arms may function to
move towards and away from each other to assist a user
in gripping a feature of interest. The two or more working
arms may be directly biased towards each other by a
user. Preferably, the two or more working arms are bi-
ased towards each other by a stylet or tube moving over
the arms (e.g., distally) so that the arms are moved to-
gether. The two or more working arms may be moved
towards each other by being retracted into a stylet or
tube. The working arms may be solid and rotate about a
pivot. The working arms may be a wire that is shaped to
create a working arm, a jaw, or both. Each of the two or
more working arms may include a jaw.
[0013] The two or more opposing jaws may function to
create a gripping force, grip a feature of interest, or both.
The two or more opposing jaws may move towards each
other (e.g. laterally) to create a gripping force, to grip a
feature of interest, or both. The two or more opposing
jaws may function to be used to grip or clamp an item of
interest for cutting or applying a bipolar energy source.
Preferably, the two or more opposing jaws may be one
jaw structure with another mirror image opposing jaw
structure (i.e., identical) that when forced together may
create a gripping function. The two opposing jaws may
be formed of two wires that are shaped to have a gener-
ally "U" shaped end. The two opposing jaws may be made
of a flexible material, resilient material, rigid stainless
steel, a plastically deformable material, an elastically de-
formable material, or a combination thereof. The two op-
posing jaws may be made of a material that conducts
electricity. The two opposing jaws may include a channel
(e.g., a blade track) to allow for a cutting instrument to
be inserted while retaining functionality of the two or more
opposing jaws.
[0014] The two opposing jaws may be used to apply
electricity to a feature of interest that may be gripped by
the two opposing jaws. The two opposing jaws may be
a first jaw and a second jaw. A closure assembly may
lock the two opposing jaws together, lock the two oppos-
ing jaws on tissue, lock the two opposing jaws on a blade,
or a combination thereof.
[0015] The blade may function to cut a feature of inter-
est. The blade may be made of any material that may be
sharpened; is strong enough to cut a feature of interest;
is biocompatible; that may conduct electricity; or a com-
bination thereof. The blade may mechanically cut, elec-
trically cut, or both. The blade may be extended into, and
retracted from, the channel in the two opposing jaws. The
distal end of the blade may have a shaped edge (e.g.,
sharpened). The blade may extend flush with or distal of
the jaws. The blade may conduct power. The blade may
conduct a therapy current. The blade may conduct bipo-
lar energy, monopolar energy, or both. All or a portion of
the blade may extend out of the stylet between and past
the jaws to cut a feature of interest.
[0016] The stylet as discussed herein may include one
or more tubular members or may be a tubular member
(i.e., tube). The stylet may include one or more tubes,

one or more shafts, or both that may extend through the
tubes. The stylet may include a tubular member and an
inner tube. The stylet may include a tube that extends
around all or a portion of an inner tube. The stylet may
be a hollow tube with one or more shafts extending
through the hollow tube. The stylet and its components
may be made of any biocompatible material, for example,
stainless steel, plastic, a synthetic material, a natural ma-
terial, or a combination thereof. The one or more outer
tubes and/or stylet may function to close the jaws, bias
the jaws, or both. The one or more outer tubes and/or
stylet may function to house one or more jaws, one or
more blades, or both. The one or more inner tubes may
be part of a tubular member or a stylet. The one or more
forceps may be free of any tubes or tubular members.
The one outer tubes of the stylet may assist in connecting
the jaws, the blade, or both to the hand piece.
[0017] The hand piece may be an assembly of parts
or housing structures capable of forming a structure with
a cavity that a user holds in their hand. The hand piece
may function to be gripped by a user. When gripped by
a user a top or upper portion of the handpiece may be
located up relative to a user’s hand and the bottom or
lower portion may be located down relative to a user’s
hand. The hand piece may function to hold or encapsu-
late one or more or a plurality of components of the sur-
gical device such as the latch unit, the indicator mecha-
nism, or both. The forceps may extend from the hand
piece and may be actuated by one or more operable
mechanisms located within the hand piece. The forceps
may be actuated by movement of a trigger that is con-
nected to the hand piece. The hand piece and the trigger
may be biased apart. A bias device may extend between
the hand piece and the trigger so that a gap is located
between the hand piece and the trigger. A bias device
may be located along the stylet, within the hand piece,
in communication with a part that axially moves so that
the working arms are moved together, or a combination
thereof. The bias device may be a bias device taught
herein including those taught in U.S. Patent No 9,851,741
regarding a compression spring or element 90 or the
teachings of U.S. Patent No. 5,735,849 regarding a tor-
sion spring or element 80 the teachings of which are in-
corporated by reference herein for all purposes include
those regarding how a moveable member is moved rel-
ative to a ground member and especially how a trigger
is moved relative to a handle. The hand piece may include
the latch unit and the trigger may include the movement
unit and when the movement unit and the latch unit are
not connected together the bias member may move the
trigger to form the gap therebetween. The hand piece
may be comprised of one or more housing structures.
Preferably, the hand piece is two or more housing struc-
tures. The housing structures may be two plastic pieces
that connect together to enclose an open space that re-
ceives components of the surgical device. The hand
piece may be a ground member. The hand piece may be
static. The hand piece may be a ground member that is
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static when a user applies a pressure to so that a movable
member is moved relative to the ground member. The
housing structures may form a cavity to house working
assemblies of the forceps. The housing structures may
be one or more housing structures and preferably two or
more housing structures. The housing structures may be
any device that includes a recess for receiving one or
more components of the forceps. The housing structures
may be a housing that houses all or a portion of one or
more operable mechanisms, one or more valves, one or
more fluid distribution systems, or a combination thereof.
[0018] The one or more housings may function to form
a hand piece, enclose a portion of an operable mecha-
nism, enclose a portion of a stylet, enclose one or more
tubes, or a combination thereof. The one or more hous-
ings may be a left half and a right half. The housing may
be multiple pieces that are connected together. The
housing may be made of plastic. The housing may be a
combination of plastic and metal. The housing may pro-
vide a stationary part (e.g., ground member) that a user
grips while a user moves a trigger (e.g., movable mem-
ber) to actuate the forceps, a blade, or both. Preferably,
the housing is connected to two or more triggers that
movably connect to the housing so that upon actuation
the jaws, blade, fluid distribution system, or a combina-
tion thereof are moved or actuated by one of the two or
more triggers. More preferably, the triggers are movable
relative to the housing to actuate the jaws, blade, fluid
distribution system, or a combination thereof. The hous-
ing may be connected to a first jaw, a second jaw, or both
jaws of forceps and a direct force may be applied to the
housings in order to move the forceps towards or apart
from each other. The jaws, blade, fluid distribution sys-
tem, or a combination thereof may be moved between a
first position (release position) and a second position (re-
tract position) by one or more operable mechanism or
direct contact by a user. The housing may have a portion
that is a handle that a user grips.
[0019] The handle may function to assist in actuation
of the forceps, the blade, applying electricity, or a com-
bination thereof. The handle may include a lock, a lock
plate, all or a portion of a closure assembly, a latch unit,
or a combination thereof. The handle may be a proximal
end of the surgical device. The handle may be a static
member that one or more triggers move relative to. The
handle may be a ground member that a movable mem-
ber, a trigger, or both are movable relative to.
[0020] The ground member may function to be a mov-
able member or a static member that another part (e.g.,
the movable member) is moved relative to. The ground
member may be a central component fora coordinate
system or a reference point for relative motion of other
components of the device taught herein. The ground
member may be connected to or located next to a mov-
able member and function to prevent movement of an-
other component such as forceps or a blade as the mov-
able member moves relative to the ground member. The
ground member may be part of a first working arm. The

ground member may be a handle, a housing, a hand
piece, a trigger, a jaw, or a combination thereof. The
ground member may include all or a portion of a closure
assembly. The ground member may include all of the
latch unit, all of an indicator mechanism, or both. The
ground member may receive a portion of a force to assist
a movable member in being moved relative to the ground
member. The ground member may receive a portion of
the movable member to form a locked state.
[0021] The movable member may function to move rel-
ative to a ground member so that the forceps may be
actuated, locked, released, or a combination thereof. The
movable member may be biased apart from the ground
member (e.g., a bias device may be located between the
movable member and the ground member). The movable
member may move with or relative to a ground member
to lock, unlock, bias, or a combination thereof two or more
jaws or two or more working arms. The movable member
may move to open and close the jaws, move the blade,
or both. The movable member may be a trigger. The mov-
able member may be moved by a force of 1 N or more,
about 2 N or more, about 3 N or more, or about 10 N or
less. The movable member may be moved in the forward
stroke, return stroke, or both with sufficient force to move
the hook latch, move the indicator leg, or both. The mov-
able member may include all or a portion of the closure
assembly. The movable member may include the move-
ment unit. The movable member may rotate about a pivot
so that the movement unit moves along a movement path
(e.g., prescribed motion). The movable member may be
part of the closure assembly that assists in locking the
jaws, the working arms, the surgical device, or a combi-
nation thereof.
[0022] The closure assembly may function to connect
a movable member and a ground member together. The
closure assembly may function to lock a first working arm
to a second working arm, a first jaw to a second jaw, or
both. The closure assembly may be movable between a
lockable state and an unlockable state. The closure as-
sembly may lock two items together when the closure
assembly is in a locked state. The closure assembly may
freely move as the movable member, the ground mem-
ber, or both move relative to each other or are in an un-
lockable state. A portion of the closure assembly may be
located on or within the movable member, the ground
member, the movement unit, the latch unit, or a combi-
nation thereof. Preferably, the closure assembly includes
a movement unit and a latch unit and one or more indi-
cator mechanisms. More preferably, the closure assem-
bly may be part of a ground member and a movable mem-
ber and the movable member may be a trigger.
[0023] The one or more triggers function to be an input
to an operable mechanism that moves one or both jaws,
one or both working arms, or both. The one or more trig-
gers may be a movable member or a ground member.
Preferably, the triggers are a movable member and the
ground is a handle or hand piece. The one or more trig-
gers may be a cut trigger, a clamp trigger, an activation
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switch, or a combination thereof that when actuated in-
puts movement into an operable mechanism so that the
operable mechanism provides an output. If the triggers
are a lever, the lever is a rigid member that turns on a
pivot. The cut lever, the clamp lever, or both may function
to move one or more jaws, one or more blades, a jaw
support rod, a blade support rod, a second link, one or
more valves, or a combination thereof. The cut lever, the
clamp lever, or both may extend between a release po-
sition (e.g., a start position) and a retract position (e.g.,
a full pull position where the jaws are closed, the blade
is extended, or both). The cut lever and the clamp lever
may be individually biased apart from the handle, the
hand piece, or both. Preferably, the one or more triggers
carry the movement unit so that the movement unit when
in communication with the latch unit may restrict move-
ment of the trigger.
[0024] The movement unit may be integrally connect-
ed to a movable member, a trigger, or both. The move-
ment unit may extend from the movable member towards
the ground member and even into the ground member.
The movement unit may move in a prescribed motion.
The prescribed motion may be a forward stroke and a
return stroke. The forward stroke may be the movement
member extending towards the ground member and the
return stroke may be the movement member extending
away from the ground member. The prescribed move-
ment may be a linear motion, an arcuate movement, or
a combination of both. The prescribed motion may over-
lap in a first direction and a second direction. The move-
ment unit may rotate about a pivot so that the movement
unit travels back and forth along a constant path (e.g., a
prescribed motion). The movement unit may extend can-
tilevered from a movable member, a trigger, or both. The
movement unit may extend into contact with a latch unit
to form a locked state. The movement unit may move in
relationship to the latch unit to form an unlocked state.
The movement unit may move in a prescribed motion at
all times and the latch unit may move relative to the move-
ment unit so that a lockable state, an unlockable state,
a locked state, an unlocked state, or a combination there-
of may be formed. The movement unit may include one
or more bar arms, one or more bars, or both.
[0025] The one or more bar arms may function to ex-
tend from a movable member so that a portion of the bar
arm, the bar, or a combination thereof are extendable
into or into contact with a ground member, a latch unit,
an indictor mechanism, or a combination thereof. The
one or more bar arms may extend cantilevered from the
trigger, the movable member, or both. The one or more
bar arms may extend partially into the latch unit, a latching
pathway, around a hook latch, into contact with an indi-
cator leg, past an indicator leg, or a combination thereof.
The one or more bar arms may be located at virtually any
location on a movable member, a trigger, or both. Pref-
erably, the one or more bar arms are located on a bottom
of the movable member. The one or more bar arms may
be linear in shape. The one or more bar arms may be

tapered. The one or more bar arms may include one or
more contact elements (e.g., notches or bars). The bar
arm may include one or more contact elements that con-
tact the indicator leg to actuate the indicator leg. The one
or more bar arms may taper as the bar arms extend away
from the movable member and towards the ground mem-
ber. The one or more bar arms may taper in shape so
that once a sufficient amount of the bar arm extends into
the latch unit, the latching pathway, or both the one or
more bar arms may be prevented from extending further
into the latch unit, the latching pathway, or both. A distal
end, narrowest region, tapered portion, end that extends
into the latch unit, end that extends into the latching path-
way, or a combination thereof may include one or more
bars, one or more contact elements, or both. If one or
more notches are present, the one or more notches may
be located on a different side or different edge of the bar
arm than the bars. Preferably, the one or more bars may
be located on a side of the bar arm. More preferably, the
one or more bars extend substantially normal from the
bar arm. The one or more bar arms may include one or
more notches, one or more bars, one or more contact
elements, or a combination thereof.
[0026] The one or more contact elements function to
move into contact with one or more parts of the ground
member to create a locked state, an indication, or both.
The one or more contact elements may assist in locking
the movable member to the ground member when the
surgical device is in the lockable state. The one or more
contact elements may be free of locking the ground mem-
ber to the movable member when the surgical device is
in the lockable state and a separate member (e.g., bar
and hook latch) may connect together to form a locked
state. The contact elements may contact the indicator
mechanism, the tab, the indicator leg, or a combination
thereof. Preferably, the contact element contacts the in-
dicator leg to create a an indication. The contact element
upon movement along the prescribed path may contact
the indicator leg at substantially a same location in a for-
ward stroke and a return stroke (e.g., within about 5 mm
or less, about 3 mm or less, or about 2 mm or less). A
contact location of the contact element may vary due to
a thickness of the indicator leg, thus, on a forward stroke
a first location may be contacted and on a return stroke
a second location may be contacted that is different the
first location. Hysteresis may affect the contact location
on a forward stroke versus a return stroke so that the
contact location or contact distance may vary (e.g., 5 mm
or less, 3 mm or less, or preferably 1 mm or less). The
contact distance may be a distance from a latching path-
way to contact between a contact element and the indi-
cator leg, the pocket, the entry apex, the exit apex, or a
combination thereof. The contact distance on a forward
stroke and a return stroke may be substantially a same
location. The contact distance on a forward stroke and a
return stroke may vary by about 5 mm or less, about 3
mm or less, about 1 mm or less, or about 0 mm or more.
The contact location between the contact element and
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the indicator leg may have a substantially similar contact
distance as contact between the bar and the entry apex,
the pocket, the exit apex, or a combination thereof. The
contact location may occur before a contact location with
an entry apex, pocket, exit apex, or a combination thereof
would occur so that the indication occurs at a same lo-
cation as the bar contacts the pocket, entry apex, exit
apex, or a combination thereof. For example, the contact
element may contact the indicator leg and then move the
indicator leg a distance before an indication is produced.
The contact location plus the distance may be equal to
a contact location between a bar and an entry apex, pock-
et, or exit apex so that the indication occurs where locking
or unlocking may occur. The distance of indication may
be a distance to compress a dome, move contacts into
contact, or both. The distance may be about 0.5 mm or
more, about 1 mm or more, about 2 mm or more, about
1 cm or less, or about 5 mm or less. The distance of
indication (e.g., contact location plus a distance of move-
ment) may be substantially equal to or behind where the
bar contacts the pocket in the locked state so that an
indication of a clamp force is indicated to a user, which
suggests a desired clamp has been achieved when the
surgical device is in the locked state. The contact dis-
tance in a locked state may be substantially equal to an
indicator position when the latch unit is in the unlockable
state. The contact element may be a bar, a notch, or both
that contacts a hook latch, a pocket, an entry apex, an
exit apex, an indicator leg, or a combination thereof.
[0027] The one or more notches may function to con-
tact an indicator leg and bias the indicator leg so that an
indication is formed. The one or more notches when
moved into contact with the indicator leg may generate
an indication without biasing the indicator leg. The one
or more notches may bias the indicator leg. The one or
more notches may be located at predetermined positions
that each provide an indication. The notches may contact
the indicator leg at a position indicating where a bar would
contact a pocket. The one or more notches may be lo-
cated between the trigger and a bar. The one or more
notches may be "v" shaped, "L" shaped, "c" shaped, or
a combination thereof. The one or more notches may be
located at a distal end of the bar arm. The one or more
notches may be located between a distal end and a prox-
imal end of the bar arm. The one or more notches may
connect to and temporarily move the indicator leg, the
tab, or both. The one or more notches may move the
indicator leg a predetermined distance and compress the
dome and then release the indicator leg so that a subse-
quent notch may move the indicator leg. The one or more
notches may move the indicator leg in both a first direction
and a second direction. Preferably, the one or more
notches only move the indicator leg a first direction. The
one or more notches may be located in line with the bar
so that the one or more notches indicator when a bar
would be located within the pocket, move around the en-
try apex, move around the exit apex, or a combination
thereof. The one or more notches may be located on an

opposing side of the bar arm as the bar.
[0028] The one or more bars may function to connect
the movement unit to the latch unit so that movement of
the movable member relative to the ground member is
prevented (e.g., create a locked state). The one or more
bars may function to contact an indicator mechanism and
preferably an indicator leg when the closure assembly is
in the unlockable state. The one or more bars may move
through a pathway in a forward stroke to connect to the
latch unit or contact the indicator mechanism and then
move through the pathway in a return stroke to release,
move away from the latch unit, or move away from the
indicator mechanism. The one or more bars may be vir-
tually any shape so that the bars are movable through a
latching pathway into the latch unit and then along a path-
way to create a locked state and an unlocked state. The
one or more bars may contact a hook latch to create a
locked state. The one or more bars may contact an indi-
cator leg to generate an indication. The one or more bars
may be moved away from a hook latch or the indicator
leg to move along the pathway from a locked state to an
unlocked state (e.g., a return stroke) or from an indication
state to a non-indication state respectively. The one or
more bars may only extend along one side of the hook
latch. Preferably, the one or more bars may circumnav-
igate the hook latch. The one or more bars may be a
projection that extends from the bar arm and ultimately
from a movable member or a trigger so that when the bar
is trapped the movable member, the trigger, or both are
prevented from being moved. The bar may be cylindrical,
cubical, a cone, a cuboid, or a combination thereof. Pref-
erably, the bar is cylindrical so that the bar may extend
through a latching pathway, into the latch unit, and around
a pathway of the latch unit.
[0029] The latching pathway may function to receive
the bar into the latch unit the ground member, the hous-
ing, the handpiece, the handle, or a combination thereof.
The latching pathway may extend along or include the
prescribed path. The latching pathway may be an open-
ing in the housing, hand piece, forceps, handle, or a com-
bination thereof. The latching pathway is aligned with the
bar so that as the bar moves in a prescribed motion the
bar will pass into and through the latching pathway. The
latching pathway may be an absence of material. The
latching pathway may be part of the housing, handle,
hand piece, or a combination thereof (e.g., a gap or
spaced formed in the housing). The latching pathway
may permit ingress and egress of the latch unit relative
to the housing, the handle, hand piece, or a combination
thereof.
[0030] The latch unit may function to create a connec-
tion with a movement unit so that the movable member
and the ground member are locked together. The latch
unit may include an indicator mechanism that functions
to indicate a position of the movement unit relative to the
latch unit. In the locked state, the bar is impeded from
moving by the latch unit so that the trigger, movement
member, or both cannot perform a return stroke. The
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latch unit may retain a portion of the movement unit. The
latch unit may move as the movement unit moves along
a prescribed path, an arcuate movement, or both. The
latch unit may include a lockable state, an unlockable
state, or both. In the unlockable state, the latch unit may
be free of movement caused by the movement unit. In
the unlockable state, the hook latch may be moved and
all or a portion of the indicator mechanism may be moved
into the prescribed path of the bar, the bar arm, the notch,
or a combination thereof. The latch unit may be under a
load (or pre-load) when the closure assembly is moved
between or to a home position, a locking position, an
unlocked position, a lockable state, an unlockable state,
or a combination thereof. The latch unit may move along
a longitudinal axis (e.g., all or a portion of the latch unit
may move along the handle, the hand piece or both up
and down as the movement unit moves into contact with
the hook latch or out of contact with the hook latch). The
latch unit may be in a pre-loaded state (e.g., a bias mem-
ber may be a compression spring that is compressed)
before the movement unit is in contact with the latch unit.
The latch unit may be pre-loaded by a bias member being
constrained between a forward bias constraint and rear-
ward bias constraint.
[0031] The forward bias constraint may function to cre-
ate one end of a constraint that places a load on a bias
member so that the bias member is pre-loaded. A rear-
ward bias constraint may function to create a second end
of a constraint that places a load on a bias member so
that the bias member is pre-loaded. The forward bias
constraint, the rearward bias constraint, or both may be
connected to the latch unit and preferably to the latch
plate. The forward bias constraint and the rearward bias
constraint (hereinafter bias constraints) may be connect-
ed to the latch plate and cause movement of the latch
plate as the bias member is loaded and unloaded be-
tween the bias constraints. The bias constraints may form
a box structure that extends along all sides of the bias
member. The bias constraints may only extend along ax-
ial ends of the bias member. The bias constraints may
extend along a forward end and a rear end of the bias
member. The bias constraints may be a static member
and may support one or more bias members as the for-
ward movable bias constraint, rearward movable bias
constraint, or both move, contact the bias member, or
both. The bias constraints may be located below or ad-
jacent to all or a portion of the indicator mechanism. The
bias constraints may be a post, a wall, a contact surface,
a contact surface including one or more guides, two con-
tact surfaces that a separated by a guide, or a combina-
tion thereof. The forward bias constraint and the rearward
bias constraint may be connected on a first side, a second
side, or both by one or more side bias constraints.
[0032] The one or more side bias constraints may func-
tion to maintain a bias member within a plane, along an
axis, all of the helical loops concentric to each other, or
a combination thereof. The one or more side bias con-
straints may prevent bowing or bending of a bias mem-

ber. The one or more side bias constraints may contact
the bias member at one or more locations. The one or
more side bias constraints may be a wall, an extension
of the forward bias constraint, the rearward bias con-
straint, or both. Preferably, there are two side bias con-
straints and the two side bias constrains are parallel. The
one or more side bias constraints may be connected to
the latch plate. The one or more side bias constraints
may be free of contact with the forward bias constraints,
the rearward bias constraints, or both. Latch plate may
be free of side bias constraints. The side bias constraints
may support a selection plate, the indicator mechanism,
or both. The one or more side bias constraints may ex-
tend parallel to a longitudinal axis of the bias member,
parallel to a sliding axis of the forward movable bias con-
straint, rearward movable bias constraint, a latch plate,
or a combination thereof.
[0033] The one or more forward movable bias con-
straint, one or more rearward movable bias constraints,
or both (hereinafter movable bias constraint) may func-
tion to change a load on a bias member that is pre-loaded
between two bias constraints. The movable bias con-
straints and the indicator mechanism may both be con-
nected to a selection plate. The movable bias constraints
may move relative to the bias constraints, the latch plate,
or both. The movable bias constraints may move be-
tween a lockable state and an unlockable state. The mov-
able bias constraints may change a load of the bias mem-
ber as the latch plate moves along a sliding axis. The
movable bias constraint when in a lockable position may
be positioned so that as the latch plate moves along the
sliding axis the load on the bias member is increased.
The movable bias members may increase a load in the
bias member when the latch plate moves in a first direc-
tion (e.g., rearward), in a second direction (e.g., forward),
or both. Preferably, the movable bias members increase
a load on the bias member, relative to the pre-load, when
the latch plate moves in the first direction and the second
direction. The forward movable bias member may be lo-
cated at a forward end, proximate to a forward bias mem-
ber, or both. The rearward movable bias member may
be located at a rearward end, a rearward bias member,
or both. The movable bias members may be a post, a
wall, a contact surface, a contact surface including one
or more guides, two contact surfaces that a separated
by a guide, or a combination thereof.
[0034] The rear post and the forward post may function
to pre-load a bias member. The rear post and forward
post may be substantially aligned and a bias member
may extend therebetween. The rear post and the forward
post may be static relative to each other, the hook latch,
the handle, the housing, the hand piece, or a combination
thereof. The rear post and forward post may be movable
relative to the housing, the handle, the hook latch, the
hand piece, or a combination thereof. The rear post and
the forward post may be movable between a lockable
state and an unlockable state. The rear post and the for-
ward post may contact a bias member and constrain the

13 14 



EP 4 374 802 A2

9

5

10

15

20

25

30

35

40

45

50

55

bias member therebetween to form a pre-load. The rear
post, the forward post, or both may be connected to a
latch plate. The rear post and the forward post may both
be connected to a selection plate. The rear post, the for-
ward post, or both may extend cantilever from the latch
plate or the selection plate. A contact surface may be
located on each side of the rear post, the forward post,
or both and the rear post, the forward post, or both may
extend between the one or more contact surfaces and
the bias member may contact the contact surfaces. The
rear post, the forward post, or both may be a contact
surface that contacts the bias member when the rear
post, the forward post, or both are connected to the se-
lection plate. The rear post, the forward post, or both may
be movable with the latch plate and may extend through
a rear guide, a forward guide, or both respectively as the
latch plate moves. The rear post, the forward post, or
both may be static and the rear contact surface including
a rear guide, a forward contact surface including a for-
ward guide, or both may move to receive a rear post or
a forward post respectively to bias the bias member. The
rear post, the forward post, or both may taper from a base
(e.g., a portion connected to the latch plate or the selec-
tion plate) toward a top end. taper of the rear post, the
forward post, or both may extend at an angle of about 10
degrees or less, preferably about 5 degrees or less, or
about 3 degrees or less relative to a line or plane normal
to a surface of the latch plate or the selection plate. The
taper of the rear post, the forward post, or both may ex-
tend at an angle of about 0.5 degrees or more, about 1
degree or more, or about 2 degrees or more relative to
a line or plane normal to a surface of the latch plate or
the selection plate. The rear post, the forward post, or
both may assist in creating the pre-load when connected
to the selection plate, or the latch plate. The rear post,
the forward post, or both may be located proximate to or
extend through a forward guide a rear guide, or both.
[0035] The guides may function to compress the bias
member as the bias member moves along the longitudi-
nal axis, a longitudinal axis of the bias member, or both.
The guides may function to guide a post into contact with
a bias member. The guides may function to allow a post
to move between two contact surfaces. The guides may
function to guide the posts longitudinally while contact
surfaces on one or both sides of the guides contact the
bias member so that the bias member is compressed. A
rear guide may be located near a rear post and a forward
guide may be located near a forward post. The forward
guide may be located between the forward post and the
hook latch. The forward guide may be part of a latch plate
that is movable between a lockable state and an unlock-
able state. The guides may be located along a sliding
axis, a longitudinal axis of the bias member, a longitudinal
axis of the handle, or a combination thereof. The guides
may be an absence of material that a post may extend
through. The guide may be sufficiently small so that a
bias member cannot extend through the guide. The
guides may have a recess that permits the posts to ex-

tend a predetermined distance and once the posts reach
the end of the recess the posts may be prevented from
traveling further. A contact surface may be located on
one or both sides of the guides and the bias device may
contact the contact surfaces as the posts travel into the
guide and the contact surfaces may restrict travel of the
posts, the latch plate, or both while compressing the bias
member.
[0036] The rear contact surface and the forward con-
tact surface (hereinafter contact surfaces) may function
to assist in compressing the bias member (e.g., a spring)
as the latch plate, the selection plate, or both move. The
contact surface may be a portion of a wall that a bias
member contacts. The contact surfaces may be a shoul-
der located on each side of the guide. The contact sur-
faces may be located proximate to the rear post, the for-
ward post, or both so that as the post extends into a rear
guide or the forward guide, the bias member contacts
the rear contact surface or the forward contact surface
respectively. The contact surfaces may be part of the
selection plate, the latch plate, or both and the contact
surfaces may impart all or a portion of a pre-load on a
bias member. The contact surfaces may have a taper.
The contact surfaces may have a taper angle. The taper
of the contact surface may be such that the contact sur-
face gradually increases in distance from a bias member
as the contact surface extends from a base to a top end.
The contact surfaces may be part of the selection plate,
the latch plate, or both and the location of the contact
surfaces relative to the bias member, the posts, or both
may be moved by moving the selection plate.
[0037] The selection plate may function to change the
closure assembly between a lockable state and an un-
lockable state. The selection plate may move along a
sliding axis to activate and deactivate the closure assem-
bly (e.g., change the latch unit between a lockable state
and an unlockable state). The selection plate may move
so that the one or more posts the bias member, or both
are moved from a contact state (e.g., lockable state) to
a noncontact state (e.g., unlockable state) with the
guides. The selection plate may allow a user to enable
and disable the closure assembly. The selection plate
may be substantially entirely located within the housing,
hand piece, handle, or a combination thereof. The selec-
tion plate may include a rear post, a rear cross bar, a
forward post, a forward cross bar a hook latch, a wall
guide, one or more walls with one or more contact sur-
faces, a rear guide in a wall with a contact surface, a
forward guide in a wall with a contact surface, an indicator
mechanism, or a combination thereof. The selection plate
may include a forward guide, a rear guide, an adjustment
switch, a contact surface, or a combination thereof. The
indicator mechanism may be connected to the selection
plate so that when the selection plate is moved from a
lockable state to an unlockable state, the indicator mech-
anism is moved into the predetermined path. The indica-
tor mechanism may have a portion that extends from the
selection plate and extend off of the selection plate. The
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selection plate may include an adjustment switch that
extends out of the housing, hand piece, handle, or a com-
bination thereof an is exposed for movement by the user.
[0038] The adjustment switch may function to move
the closure assembly, deactivate the closure assembly,
activate the closure assembly, or a combination thereof.
The adjustment switch may be exposed so that upon a
force being applied to the adjustment switch the state of
the closure assembly is changed. The adjustment switch
may be a thumb switch. The adjustment switch may in-
clude one or more gripping portions. The adjustment
switch may house all or a portion of an indicator mech-
anism. The adjustment switch may include one or more
indicator apertures. The tab, bias tab, done, contact leg,
body, a portion of the indicator leg, or a combination
thereof may be located within the adjustment switch. A
portion of the indicator mechanism may extend through
the indicator apertures so that the indicator mechanism
extends into a prescribed path of the bar, the bar arm, or
both. Preferably, the indicator leg extends our of the ad-
justment switch through the indicator aperture. The ad-
justment switch may be movable along a switch path.
The switch path may be parallel to the sliding axis. The
adjustment switch may move the selection plate so that
a detent pin is moved between the unlockable state de-
tent and the lockable state detent to change the function
of the closure assembly (e.g., activate and deactivate).
[0039] The unlockable state detent functions to lock
the latch plate in an unlockable state to allow free move-
ment of the movable member and the ground member
relative to each other by locking the position of the latch
unit out of the path of the movement unit. The unlockable
state detent functions to lock the latch plate, the hook
latch, or both out of alignment with the bar, the closure
assembly, or both so that a lockable state is not created.
The lockable state detent functions to lock the latch plate
in a lockable state so that the latch plate assists in re-
stricting movement of the movable member and the
ground member relative to each other by locking the po-
sition of the latch unit, the latch plate, the hook latch, or
a combination thereof in the path of the movement unit.
The unlockable state detent and the lockable state detent
(hereinafter detents) may lock the selection plate, the
latch plate, or both in a lockable state or an unlockable
state. The detents may be a recess that receives a pin
or a pin that extends into a recess. The detents may pre-
vent movement once a state is selected. The detents
may be located on one or both sides of the selection
state. Preferably, each side of the selection plate includes
at least two detents. The detents may move the indicator
mechanism in and out of alignment with the bar, bar arm,
or both. For example, when the unlockable state detent
is in use the indicator mechanism may be aligned with
the prescribed path and when the lockable state detent
is in use the indicator mechanism may be located out of
the prescribed path so that the indicator mechanism is
not contacted. The detents may positively receive a pin.
The detents may be sinusoidal in shape. The detents

may have two or more valleys and each valley may be
separated by a peak. Preferably, the detents include at
least three peaks with a valley between the three peaks
forming a lockable state detent and an unlockable state
detent. Once the detent pin gets over the peak the pin
may fall into a valley and lock.
[0040] The detent pin functions to create a locked
state, an unlocked state, or both with the closure assem-
bly. The detent pin functions to contact a detent and then
lock the selection plate in a selected location. The detent
pin may be a projection that extends into and is received
by the detent. The detent pin may ground (e.g., prevent
movement of) the closure assembly, the latch unit, the
selection plate, or a combination thereof. The one or more
detents may act as a stop; however, the closure assembly
may include a rear stop, a forward stop, or both to con-
strain movement of the selection plate relative to the latch
plate or vice versa.
[0041] The forward stop, the rear stop, or both (here-
inafter stops) may function to prevent the selection plate,
the latch plate, the indicator mechanism, or a combina-
tion thereof from being moved out of axial alignment, the
bias member from being over constrained, the bias mem-
ber from being moved off of the rear post, rear crossbar,
forward post, forward cross bar, or a combination thereof.
The stops may be a back up to the detents to prevent
movement of the selection plate beyond the detents. The
stops may be an emergency stop in an event of failure
of a detent. The stops may be part of the latch plate or
the housing so that the selection plate may remain con-
strained within a predetermined location relative to the
latch plate, the housing, or both.
[0042] The one or more latch plates may function to
move when a hook latch is contacted by a bar so that a
locked state, an unlocked state, or both are created. The
one or more latch plates may function to move when the
hook latch is positioned in the prescribed path of the bar,
along a forward stroke, a return stroke, or a combination
thereof. The latch plate may carry one or more elements
that form the pathway. The latch plate may carry the
posts, the bias member, the hook latch, the wall guide,
all or a portion of the indicator mechanism, or a combi-
nation thereof. The latch plate may be generally static
and then movable once acted upon by the movement
unit. The latch plate may only move when the latch unit
is in a lockable state (e.g., during locking or unlocking of
the closure assembly or moving the closure assembly
between a lockable state and an unlockable state). The
latch plate may only move when contacted by the move-
ment unit. The latch plate may move along the sliding
axis, tracks, the hand piece, the housing, or a combina-
tion thereof. The latch plate may move without moving
the indicator mechanism. The indicator mechanism, se-
lection plate, or both may be static relative to the latch
plate when the closure assembly is in the lockable state.
The latch plate may move along one or more tracks in or
along the housing.
[0043] The tracks may function to guide the latch plate,
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the selection plate, or both parallel to the sliding axis.
The one or more tracks may function to movably connect
the latch plate to the selection plate. The tracks function
to assist the latch plate is moving along a predetermined
path. The tracks assist the latch plate in moving along
an axis. The tracks may be protrusions in the housing
that extend into contact with the latch plate. The tracks
may be one or more raised surfaces that the latch plate
moves along. A track may be on a first side, a second
side, or both sides of a latch plate, a selection plate, or
both. Preferably, the latch plate or the selection plate
includes four tracks (e.g., two on each side). The one or
more tracks may prevent the latch plate and the selection
plate from being separated as the latch plate and selec-
tion plate move relative to each other. The one or more
tracks may move along rails or vice versa. The one or
more tracks may prevent movement of the latch plate
normal to the selection plate. The one or more tracks,
one or more rails, or both may assist in maintaining align-
ment of the indicator mechanism so that the indicator
mechanism aligns with the prescribed path when the clo-
sure assembly is in the unlockable state. The one or more
tracks may slide over the rails to create a connection.
[0044] The one or more rails may function to connect
the latch plate to the selection plate. The one or more
rails may work in conjunction with the tracks. The one or
more rails may guide the tracks during movement. The
one or more rails when coupled to the tracks may prevent
orthogonal movement or normal movement of the latch
plate to the selection plate. A rail may be on a first side,
a second side, or both sides of a latch plate, a selection
plate, or both. Preferably, the latch plate or the selection
plate includes four rails (e.g., two on each side). The rails
may allow for longitudinal movement and prevent move-
ment in a direction other than the longitudinal movement.
The one or more rails and tracks may assist in pre-loading
or maintaining a pre-load of the bias member, loading
the bias member, or both.
[0045] The bias member may function to store energy
when a force is applied to the latch plate and then to the
energy when the force is removed. The bias member
may function to move the latch plate back towards home
position. The bias member may assist in locking or un-
locking the movable member and the ground member.
The bias member may be any material that may store
energy. The bias member may be elastomeric, rubber,
a spring steel, helical, round, cylindrical, or a combination
thereof. Preferably, the bias member is a compression
spring that stores and releases energy. The bias member
when located within the latch unit and the latch unit being
in a home position may have a pre-load. The pre-load
may be changed by movement of the selection plate, the
latch plate, or both. The change in load may be sufficiently
large so that the bias member returns the latch unit back
to the home position when the latch unit moves from a
locked state to an unlocked state, in an unlockable state,
a lockable state when the hook latch is not biased, or a
combination thereof. The bias member may be a double

acting bias member. The bias member may bias towards
the home position regardless of whether the bias member
is biased in a first direction or a second direction. The
bias member may be compressed when the hook latch
is contacted by the bar.
[0046] The hook latch may function to create the locked
state. The hook latch may function to catch the bar and
prevent movement of the movable member relative to
the ground member. The hook latch may have two sides
or more, three sides or more, or four sides or more. The
hook latch may have a first side (e.g., an entry portion)
that assists in creating a locked state. The hook latch
may have a second side (e.g., a return portion) that assist
in retaining a bar so that the locked state is maintained.
The hook latch may have a third side that assists in cre-
ating an unlocked state. The hook latch may include an
angled portion, a linear portion, an entry apex, entry por-
tion, exit portion, exit apex, pocket, or a combination
thereof.
[0047] The one or more entry portions may function to
assist in creating a locked state when the bar contacts
the entry portions. All or a portion of the one or more entry
portions extend across the latching pathway when the
selection plate is in the lockable state. The entry portion
may be angled so that as the bar traverses along the
prescribed motion the bar is moved towards the entry
apex and ultimately the pocket. The latch plate may con-
tinue to move as the bar travels along the entry portion
until the bar reaches the entry apex. The entry portion
may terminate at an entry apex.
[0048] The entry apex may function to assist the bar
in entering the pocket. The entry apex may prevent the
bar from exiting the pocket from a same direction the bar
entered the pocket. The entry apex and an exit apex may
be located on opposing sides of the pocket.
[0049] The pocket may function to receive the bar so
that a locked state is formed. The pocket may be a wall
that the bar is biased against so that the bar is restricted
from being moved back into the latching pathway. The
pocket and the indicator mechanism, indicator leg, or
both may be coplanar, collinear, or both. The pocket and
indicator mechanism, indicator leg, or both may be locat-
ed in different planes, different lines, or both. The pocket
may be a recess that the bar resides within so that the
locked state is formed and the bar is not inadvertently
moved out of the pocket. The pocket may resist a biasing
force of the movable member away from the ground
member. The pocket may prevent longitudinal movement
of the bar. The exit apex, the entry apex, or both may
extend beyond the pocket so that the bar remains within
the pocket until a bias force of the movable member is
resisted, a user regrips the movable member and the
ground member together, or both. Upon regripping, re-
sisting a bias force or both the bar may exit the pocket
by extending around the exit apex.
[0050] The exit apex may function to prevent a bar from
inadvertently exiting the pocket. The exit apex may ex-
tend beyond the pocket. The exit apex may be a point
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that once the bar extends beyond the bar cannot reenter
the pocket. The bar may contact the exit apex while ex-
iting so that the latch plate is biased, and upon the bar
stopping contact with the exit apex, the latch plate may
bias away from the bar so that the prescribed motion of
the bar is above the pocket and the bar cannot reenter
the pocket. The exit apex may be formed between the
pocket and the return portion.
[0051] The return portion may function to guide the bar
from the locked state to an unlocked state. The return
portion may function to guide the bar to the latching path-
way. The return portion may be located above the latch
plate when the latch plate is in the home position. For
example, the hook latch may block the latching pathway
when the latch plate is in the home position, and as the
bar moves along a prescribed path the bar may contact
the return portion of the hook latch and move the hook
latch to open the latching pathway. As the latching path-
way is being opened the bias device may be compresses
an energy stored within the bias device. Once the bar
stops contacting the return portion (e.g., leaves the path-
way) and reenters the latching pathway the bias device
may bias the latch plate back to a home position.
[0052] The pathway may function to guide the bar from
a home position to a locked position, from a locked po-
sition to an unlocked position, from an unlocked position
to a home position, or a combination thereof. The path-
way may assist a bar in circumnavigating a hook latch.
The pathway may be tortuous. The pathway may be a
labyrinth. The pathway may be an open area in the move-
ment unit that the bar is guided through. The pathway
may extend along an entry portion, along a return portion,
around an entry apex, into a pocket, around an exit apex,
into a wall guide, around a guide apex, around a release
apex, along a rear wall, or a combination thereof. The
pathway may permit the bar to move around the release
apex of the hook latch, move into contact with the wall
guide, or both.
[0053] The release apex may function to guide the bar
into the pathway and out of the pathway. The release
apex may align an entry end of the pathway with the
latching pathway when the latch unit is in the locked state.
The release apex may align an exit end of the pathway
with the latching pathway when the latch unit is in the
locked state. The release apex may move from a first
side of a latching pathway to a second side of a latching
pathway. The release apex may connect the pathway to
the latching pathway. The release apex may form a point
of the hook latch. The release apex may be a beginning
and end of the hook latch. The release apex may be
located opposite the pocket. The release apex may be
located opposite the wall guide.
[0054] The one or more wall guides may function to
assist the bar in moving from a locked position to an un-
locked position, an unlocked position to a locked position,
or both. The one or more wall guides may restrict move-
ment in a first direction (e.g., vertically, towards a forward
post), in a vertical direction, or both when the bar is mov-

ing from an unlocked position to a locked position. The
one or more wall guides may include a guide apex that
extends towards the pocket, towards the hook latch, or
both.
[0055] The one or more guide apexes may function to
prevent the bar from moving through the pocket without
a locking state being formed, without the bar being in the
locked position, or both. The guide apex may be located
between the entry apex and the exit apex. The guide
apex may connect to the wall and the rear wall may con-
nect the guide apex to the wall.
[0056] The rear wall may function to guide the bar
around the exit apex. The rear wall may extend at an
angle relative to the guide apex. The rear wall may guide
the bar as the bar moves along a prescribed motion, an
arcuate movement, or both.
[0057] The arcuate movement may function to move
the bar from a home position, to a locked position, to an
unlocked position, to an indicator position, or a combina-
tion thereof. The arcuate movement may be a movement
of the bar, the trigger, a movable member, or a combi-
nation thereof as the bar, the trigger, a movable member,
or a combination thereof rotate about a pivot. The arcuate
movement may be a prescribed movement of the bar,
the trigger, the movable member, or a combination there-
of. The arcuate movement may be the only movement
the trigger, the bar, the movable member, or a combina-
tion thereof makes. The arcuate movement may move
the bar from a home position to a locking position, a lock-
ing position to an unlocked position, and an unlocked
position back to a home position. The arcuate movement
may move the bar into contact with an indicator mecha-
nism.
[0058] The one or more indicator mechanisms may
function to indicate when the closure assembly, bar, bar
arm, or a combination thereof are in a locked position
(e.g., a position where the closure assembly would be in
a locked state); unlocked position; full pull position; partial
pull position; or a combination thereof. The indicator
mechanism may indicate one or more positions of the
movable member relative to the ground member. The
one or more indicator mechanism may indicate a position
of a bar, a bar arm, or both relative to the hook latch, the
wall guide, or both. The indicator mechanism may be
monostable. The indicator mechanism may move back
to a home position after the contact element moves the
indicator mechanism, indicator leg, or both. The one or
more indicator mechanism may provide an indicate when
the closure assembly is in the lockable state, the unlock-
able state, or both. Preferably, the one or more indicator
mechanisms provide an indication only when the closure
assembly is in the unlockable state. More preferably, the
indicator mechanism indicates when a bar would be lo-
cated within a pocket, extending around the entry apex,
or both when the closure assembly, the selection plate,
or both are in the unlockable state. The indicator mech-
anism may include one or more tabs that extend from
the indicator mechanism, the selection plate, the adjust-
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ment switch, or a combination thereof.
[0059] The one or more tabs may function to extend
from the indicator mechanism into the prescribed path.
The one or more tabs may be movable along the pre-
scribed path. The one or more tabs may physically create
an indication (e.g., audible, haptic, visual, or a combina-
tion thereof). All or a portion of the tabs may be movable
relative to the selection plate, the adjustment switch, or
both. A portion of the tab may be static relative to the
selection plate, the adjustment switch, or both. The one
or more tabs may extend along a plane that is coplanar
with the pocket, or parallel to a pocket by located in front
of the pocket so that when the tab is moved the tab pro-
vided an indication of a location of the pocket, the entry
apex, the exit apex, or a combination thereof. The one
or more tabs may extend from the selection plate, the
latch plate, or both. An entire length of the tab, the indi-
cator leg, or both may be located within a single plane
that is coplanar with or parallel to the pocket. The tab,
the indicator leg, or both may extend at an angle relative
to a plane of the pocket. The one or more tabs may elec-
trically create an indication. The one or more tabs may
move one or more parts so that the indication is produced
when the parts are moved a predetermined distance. The
one or more tabs may create a circuit, close a circuit, or
both when the tab is moved a predetermined distance.
The one or more tabs may create resistance as the mov-
able member is moved relative to the ground member so
that a user feels the increase in resistance. The one or
more tabs may be in contact with or connected to one or
more domes. The one or more tabs may contact the one
or more domes as the one or more tabs are moved. The
one or more tabs may deflect the dome, move the dome
into contact with another part to complete a circuit, or
both. The one or more tabs may have a portion that ex-
tends out of an indicator aperture in the adjustment
switch. A portion of the tab may be located within the
adjustment switch and a portion of the tab may extend
out of the adjustment switch. The tab may extend along
a single plane. The tab may extend within two or more
planes. The tab may include a bias tab and a tab that are
connected together to form the tab.
[0060] The bias tab may function to move the tab back
to a home position when the tab is biased. The bias tabs
may connect the tab to the selection plate, the adjustment
switch, or both. The bias tab may remain substantially
static relative to the adjustment switch, the selection
plate, or both. The bias tab may be connected to the
adjustment switch so that the bias tab is not movable
relative to the adjustment switch. The bias tab may ex-
tend at an angle relative to the indicator leg. The bias tab
may extend into a connection finger, contact a connection
finger, or both. The bias tab may store energy so that
once the bar, bar arm, or both are free of contact with
the tab, the bias tab may move an indicator leg back to
a home position. An angle between the bias tab and in-
dicator leg may be decreased as the tab is biased so that
energy is stored between the bias tab and the indicator

leg. The bias tab, the material connecting the bias tab
and the indicator leg, or both may store energy that
moved the indicator leg after the indicator leg is biased.
The angle between the bias tab and the indicator leg is
increased as the tab is biased so that energy is stored
between the bias tab and the indicator leg.
[0061] The indicator leg may function to be contacted
by the bar, the bar arm, or both and indicate a position
of the bar, indicate a position of the movable member
when the movable member is in the lockable state, the
unlockable state, or both. The indicator leg may be par-
tially located within the adjustment switch. The indicator
leg may extend out of the adjustment switch through an
indicator aperture. The indicator leg may be straight,
bent, include one or more curves, one or more supports,
or both. The indicator leg may curve downward towards
the latch plate, into contact with the latch plate, above
the latch plate, towards the latch plate, or a combination
thereof. The indicator leg may extend outward into the
prescribed path. The indicator leg may be sufficiently long
so that when the latch plate is in the unlockable state the
indicator leg is located within the prescribed path. The
indicator leg may be sufficiently short so that when the
latch plate is in the lockable state the indicator leg is lo-
cated out of the prescribed path. The indicator leg, tab,
bias tab, connection between the bias tab and the indi-
cator leg, or a combination thereof may be made of any
material that may be flexed, moved, create an electrical
connection, compress a dome, elastically deform, store
energy, or a combination thereof. The indicator leg may
extend at an angle relative to the pocket so that once the
indicator leg is moved to be substantially coplanar with
the pocket an indication is created. The angle may be
equal to a distance needed to create an indication. The
distance may be about 0.5 mm or more, about 1 mm or
more, about 2 mm or more, about 1 cm or less, or about
5 mm or less. The indicator leg, tab, bias tab, connection
between the bias tab and the indicator leg, or a combi-
nation thereof may be made of or include metal, plastic,
an electrically conductive polymer, spring steel, iron, cop-
per, stainless steel, surgical steel, an elastomer, or a
combination thereof. The indicator leg and the bias tab
may be formed form multiple pieces of material and con-
nected together. The indicator leg and bias tab may be
formed of a single piece of material and then shaped.
The tab may be stamped, cut, bent, or a combination
thereof to form the indicator leg, bias tab, or both. The
indicator leg may be sufficiently rigid so that as the indi-
cator leg is moved by the bar, the bar arm, or both the
dome is moved, compressed, a connection is formed
(e.g., a circuit is closed), a light is illuminated, a noise is
created, a haptic response is created, or a combination
thereof.
[0062] The dome may function to create an audible
signal, a visual signal, a haptic signal, or a combination
thereof. The dome may be compressible, movable, elas-
tically deformable, or a combination thereof. The dome
may be sandwiched between one or more parts of the
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indicator mechanism. The dome may be located between
the finger and the indicator leg. The dome may be con-
nected to the finger, the indicator leg, or both. The dome
may be static relative to the finger or the indicator leg.
The dome may be movable relative to the finger or the
indicator leg. The dome may be compressible. The dome
may be generally hemispherical. The dome may have a
concave side that faces the indicator leg and a convex
portion that faces the finger or vice versa. The convex
portion may be moved into contact with the finger when
the indicator leg is moved by the bar, the bar arm, or both.
The convex portion may deform, compress, snap, make
a sound, close a circuit, or a combination thereof. The
dome may have one or more contact legs that support
the dome in a second plane, in a plane above the indicator
leg, a plane above the indicator leg, or a combination
thereof.
[0063] The one or more contact legs function to support
the dome on or above the indicator leg. The one or more
contact legs may function to elevate the dome above the
contact leg. The one or more contact legs may move as
the indicator leg is moved. The one or more contact legs
may be a plurality of contact legs. The one or more con-
tact legs may connect the dome to the indicator leg. The
one or more contact legs may be immovable. The one
or more contact legs may be one continuous leg that
extends around a periphery of the dome. The one or more
contact legs may connect the dome to the indicator leg
so that the dome moves with the indicator leg. The one
or more contact legs may elevate the dome so that the
dome may be deformed. The one or more contact legs
may be connected together by a body.
[0064] The body may function to deflect, make an in-
dication, close a circuit, or a combination thereof. The
body may be convex on one side and concave on an
opposing side. The body may be movable inward towards
the indicator leg. The body may extend into contact with
a finger so that the finger deflects the body when the
indicator leg is moved by the bar, the bar arm, or both.
The body may be movable relate to the indicator leg, the
finger, or both. The body may be generally round, dome
shaped, hemispherical, or a combination thereof. The
body may extend inward. The body may move into con-
tact with a relay, an electrical contact, or both. The body
may be electrically conductive to complete a circuit. The
body may be in contact with a finger that biases the dome
to create an indication.
[0065] The one or more fingers may function to bias
the dome to create an indication. The one or more fingers
may function to deflect the dome, press against the dome
(directly or indirectly), or a combination thereof. The fin-
ger may be a static member of the selection plate. The
finger may be a fulcrum. The finger may be located on
one side of the indicator leg. The fingers may be located
on two sides of the indicator leg. The dome may be sand-
wiched between the indicator leg and the finger. The fin-
gers may have a shape that is square, round, oval, half
circular, or a combination thereof. The fingers may

project outward from the selection plate. The fingers may
extend into a gap. The fingers may extend into an open
space. The fingers may extend into a space of the indi-
cator aperture. The fingers may be located adjacent to
the connection finger.
[0066] The one or more connection fingers may func-
tion to retain the tab in place. The one or more connection
fingers may function to hold the bias tab. The one or more
connection fingers may prevent the bias tab from moving
and allow the indicator leg to move. The one or more
connection fingers may retain the bias tab in place, in the
indicator aperture, or both. The one or more connection
fingers may be flat, have one or more flat walls, have one
or more angular walls, be circular, hemispherical, trian-
gular, or a combination thereof. The connection fingers
may prevent the tab from moving, being removed from
the indication aperture, or both.
[0067] The indication aperture functions to support the
tab, the indicator leg, or both as the indicator leg extends
outward from the adjustment switch, into the prescribed
path, or both. The indication aperture may constrain the
tab, the indicator leg, or both so that when the indicator
leg is biased the indicator leg elastically deforms, main-
tains contact with the bar, the bar arm, or both, is biased
back to a home position, or a combination thereof. The
one or more indicator apertures may prevent the bias tab
from being removed from the adjustment switch. The one
or more indicator apertures may support the indicator leg
as the indicator leg extends cantilever from the adjust-
ment switch. The one or more indicator apertures may
create a fulcrum so that when the indicator leg is biased
the indicator leg moves back to a home position without
intervening force from the bar, bar arm, or both. The in-
dicator aperture may be free of contact with the indicator
leg in the home position, the deflected position, or both.
[0068] The home position may be a position of the bar
when the bar is not located within the handle, the latch
unit, the housing, the hand piece, or a combination there-
of. The home position may be a position where the latch
plate is at steady state, the bar is not within the latch unit,
or both. The home position may be a position where the
bias member is precompressed but the latch unit is not
being biased. The latch plate may move from a locked
position to a home position or vice versa, an unlocked
position to a home position or vice versa, or both. The
home position may be where the hook latch crosses the
latching pathway. The home position may be where the
bias member, the indicator mechanism, or both returns
the latch plate upon an engagement force or a disen-
gagement force being removed. The home position may
be where the movement unit and the latch unit are dis-
connected, can move relative to each other, or both. The
bar may move from an unlocked position, a locked posi-
tion, an indicator position, or a combination thereof to a
home position. The bar may move from a locking position
to an unlocking position and then to a home position. The
bar may move from a home position into contact with the
indicator, the indicator leg, or both where the bar is in an
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indicator position.
[0069] The indicator position may be any position
where all or a portion of the tab is located within the pre-
scribed path; the bar, notch, or both is aligned with the
indicator; or both. The indicator position and the unlock-
able position may be the same position. The indicator
position may be where the indicator may provide an in-
dication to a user the relative position of the bar, the bar
arm, or both relative one or more parts of the hook latch,
movable member, handle, or a combination thereof. The
indicator position may be where the selection plate is
moved from a lockable state to an unlockable state. The
indicator position may indicate where a locking position
of the closure assembly would be if the closure assembly
was in the lockable state instead of the unlockable state.
[0070] The locking position may be where the bar is
located within the pocket and the bar is prevented from
moving by the hook latch. The locking position may be
where the bar is located between the entry apex and the
exit apex (i.e., within the pocket). In the locking position,
the bar may bias the hook latch up or in a first direction
(i.e., towards a forward post) as the bar enters the path-
way. In the locking position, the bar may bias the hook
latch down or in a second direction, which is opposite the
first direction (i.e., towards a rear post) as the bar exits
the pathway. In the locking position, the hook latch may
be moved by the bar as the bar moved along the arcuate
movement, the pathway, or both. The locking position
may be located between two unlocked positions.
[0071] The unlocked position may function to allow the
bar to move within the pathway. The unlocked position
may function to move the hook latch, latch plate, or both
out of alignment with the bar, the latching pathway, or
both. The unlocked position may be any position where
the bar is within the pathway but not located within the
pocket. The unlocked position may be a bar in the path-
way moving along the entry portion, the return portion,
or both. The unlocked position may be where the bar is
not located between the entry apex and the exit apex.
The unlocked position may be where the latch plate, hook
latch, or both are locked out of the prescribed motion,
the arcuate movement, or both of the movement unit, the
bar, or both. In the unlocked position, the hook latch may
be locked out of alignment with the latching pathway, the
arcuate movement, the prescribed motion, or a combi-
nation thereof of the bar. In the unlocked position, the
latch plate may be in the unlocking state detent. In the
unlocked state, the bar may be aligned with the indicator
mechanism. The bar may be in the unlocked state when
the latch plate may be in an unlockable state so that the
bar is free to move into contact with the indicator mech-
anism. The bar may make a locking movement so that
the bar changes from an unlocked position to a locked
position.
[0072] The locking movement may be where the bar
extends from an unlocked position to a locked position.
The locking movement may be where the bar extends
around an entry apex. The locking movement may be

where the bar moves into contact with the guide apex
and then upon release of the trigger, the movable mem-
ber, or both the bar is moved into the pocket, from the
guide apex into the pocket, into contact with the exit apex
but retained in the pocket, or a combination thereof. The
bar may make a locking movement, when the latch unit
is in the unlockable state, and then contact the indicator
mechanism and preferably the indicator leg to indicate a
position of bar so that a locking position of the bar when
in the pocket is indicated. The locking movement may be
where the bar enters the pocket. The locking movement
may be followed by an unlocking movement where the
bar is released from the pocket.
[0073] The unlocking movement may function to re-
lease the bar from the pocket. The unlocking movement
may be a movement around the exit apex. The unlocking
movement may be a movement from the pocket to the
wall guide where the wall guide assists in moving the bar
around the exit apex, to a location above the exit apex,
or both. The unlocking movement may extend away from
the hook latch and then back towards the hook latch once
the bar is above the exit apex. The unlocking movement
may result in the bar being un an unlocked state. The
unlocking movement may be where the bar moves out
of the ground member even when the closure assembly
is in the unlockable state. An unlocking movement may
move the selection plate between a lockable state and
an unlockable state.
[0074] The unlockable state may function to prevent
the closure assembly from being locked. The unlockable
state may be a state where the latch unit is configured
to be out of a movement path of the movement unit so
that a locked state cannot be formed. The unlockable
state may be where the latch unit is moved to a second
position where the latch unit and the movement unit are
not aligned. The unlockable state may be where the hook
latch is mis-aligned with the latching pathway so that as
a bar extends into the latching pathway the bar and hook
latch do not contact each other. In the unlockable state,
the hook latch may be located entirely above or below
the latching pathway. In the unlockable state the hook
latch may be moved out of alignment and the indicator
mechanism may be moved into alignment. The unlock-
able state may be where the indicator mechanism is
moved into alignment with the prescribed path so that
the bar, the bar arm, a notch, or a combination thereof
contact the indicator mechanism, the indicator leg, or
both. The unlockable state may be a state where the
detent pin is located within the unlockable state detent.
When the selection plate is moved from the unlockable
state detent to the lockable state detent the closure as-
sembly may change from the unlockable state to the lock-
able state.
[0075] The lockable state may function to allow the clo-
sure assembly to be latched. The lockable state may be
a state where the movement unit and the latch unit are
aligned and may connect together, may lock a movable
member to a ground member, or both. In the lockable
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state, the indicator mechanism may be misaligned with
the bar, the bar arm, the latching pathway, or a combi-
nation thereof. In the lockable state, the bar, bar arm,
notch, or a combination thereof may be free of contact
with the indicator mechanism. The lockable state may be
where a portion of the hook latch is aligned with the latch-
ing pathway so that as a bar extends through the latching
pathway the bar can contact the hook latch to create a
locked state. The closure assembly, in the lockable state
may have an unlocked state or a locked state. The un-
locked state, of the lockable state, may be where the
movable member and the ground member are movable
relative to each other. The locked state, of the lockable
state, may be where the movable member and the ground
member are connected together. The latch unit may in a
lockable state and changed between a locking state and
an unlocking state, the bar may be movable between a
locking state and an unlocking state, or both.
[0076] The locking state may function to lock the mov-
able member and the ground member together. The lock-
ing state may be where the closure assembly is locked.
The locking state may be where the latch plate is restrict-
ed from moving about a sliding axis by the bar.
[0077] The sliding axis may function to be an axis that
the latch plate moves along from a first position to a sec-
ond position, along the track, up and down, parallel to a
length of the handle, or a combination thereof. As the
latch plate moves along the sliding axis, compression of
the bias member may be increased, decreased, or a com-
bination of both. The as the bar moves along the hook
latch, an engaging force may be applied to the hook latch
that moves the latch plate along the sliding axis.
[0078] The engaging force may function to move the
latch plate along the sliding axis, to compress the bias
member, to lock the closure assembly, to lock the move-
ment unit to the latch unit, create an indication, or a com-
bination thereof. The engaging force may be sufficiently
large to move the latch plate as the bias member com-
presses, move an indicator mechanism, move an indica-
tor leg, compress a dome, or a combination thereof. The
engaging force may increase as the bar moves along the
hook latch. The engaging force may be created by a user.
The engaging force may increase as the bar moves from
the release apex towards the entry apex. The engaging
force may increase as the bar moves along the return
portion. The engaging force may increase as the bar
moves from the exit apex to the release apex. Preferably,
the engaging force is along a first side of the hook latch,
along the entry portion, or both as the bar extends from
the latching pathway and the pathway and into the pock-
et. The engaging force may be a single force that is gen-
erated by a user as the bar moves along a prescribed
movement an arcuate movement, or both. The user may
generate the engaging force by moving the movable
member and the ground member towards each other.
The engaging force may move an indicator leg. The en-
gaging force may move the indicator leg so that a haptic
signal is created, a noise, a dome is compressed, an

indicator is moved, an indicator is biased, a circuit is
closed, a circuit is broken, move all or a portion of the
indicator mechanism in a first direction, or a combination
thereof. The engaging force may be substantially similar
to an amount of force required for a disengaging force.
[0079] The disengaging force may function to move
the bar out of the pocket, around the exit apex, reverse
an indication, release a portion of the indicator mecha-
nism, or a combination thereof. The disengaging force
may extend parallel to the engaging force. The disen-
gaging force may have one or more forces along one or
more different directions, vectors, or both. The disengag-
ing force may remove a bar from the pocket and then
remove the bar from the latch unit, the housing, the han-
dle, the hand piece, or a combination thereof. The dis-
engaging force may have a force component that is along
the exit apex, along the wall guide, along the return por-
tion, or a combination thereof. The disengaging force
may be created by a user, a spring, a biasing member,
or a combination thereof. The disengaging force may ex-
tend in the first direction and then the second direction.
The disengaging force may only extend in the second
direction. The disengaging force may be created by a
regripping and movement of the movable member rela-
tive to the ground member. The disengaging force may
first extend away from the hook latch, then up the rear
wall, around the exit apex, and then along the return por-
tion where the latch plate is moved along the sliding axis.
Once the bar, movement unit, or both are released, the
bar, movement unit, or both may change from a first dis-
engagement force to a second disengagement force. The
second disengagement force may move the latch plate
along the sliding axis so that the bar is aligned with the
latching pathway. The second disengagement force may
be sufficiently large to compress the bias member. The
second disengagement force may increase as the bar
moves along the prescribed motion, the arcuate move-
ment or both. The second disengaging force may move
the indicator mechanism from an indicating position to
an off position or a home position (e.g., a position where
no indication is being created). The second disengage-
ment force may move the latch plate from a home position
to an unlocked position where the bar may separate from
the latch unit.
[0080] In figure 1, the electrosurgical device 2 is shown
including a handpiece 4 and forceps 10. The forceps 10
include a first working arm 20 and a second working arm
22. The handpiece 4 includes a housing 8 and a closure
assembly 32 that prevents movement of the first working
arm 20 and the second working arm 22 by locking the
movable member 12 and the adjacent member 14 in a
position. The movable member 12 is a trigger 24 and the
adjacent member 14 is a handle 26. The forceps 10 are
connected to the handpiece 4 by a stylet 6.
[0081] In figure 2A, a closure assembly 32 includes a
movement unit 50 and a latch unit 61. The closure as-
sembly 32 shows the trigger 24 and a selection plate 72
in a locking state 150. An indicator leg 206 protrudes from

29 30 



EP 4 374 802 A2

17

5

10

15

20

25

30

35

40

45

50

55

the selection plate 72. The trigger 24 includes a bar arm
34 to which a bar 36 is attached. The bar 36 is configured
to pass through a latching pathway 30 in the handle 26.
In the locking state 150, the bar 36 is aligned with and
configured to contact a hook latch 60, which is fixed to a
latch plate 52. In the locking state 150, the bar 36 is
aligned such that it doesn’t come into contact with the
indicator leg 206 of the indicator mechanism 200. The
latch unit 61 includes a selection plate 72, an adjustment
switch 56, an unlocked state detent 74, a locking state
detent 76, and a bias member (not shown). The adjust-
ment switch 56 is fixed to the selection plate 72. The
unlocked state detent 74 and the locking state detent 76
are formed in the selection plate 72. The unlocked state
detent 74 and the locking state detent 76 are configured
to accept a detent pin 78, which is affixed to the handle
26 and assist in restraining movement of the selection
plate 72. The locking state 150 is enabled by moving the
locking state detent 78 to accept the detent pin 78. The
selection plate 72 is selectively movable with the adjust-
ment switch 56 so that either the unlocked state detent
74 or the locking state detent 76 accept the detent pin
78. As will be seen below, the selection plate 72 is in
mechanical communication with the latch plate 52. Thus,
a movement of the adjustment switch 56 along a switch
path 58 is mirrored by the hook latch 60. The handle 26
further includes a rear stop 27 and a forward stop 28 that
prevent movement of the selection plate 72 beyond the
locking state detent 76 in the event that the locking state
detent 76 fails to restrain the selection plate 72.
[0082] In figure 2B, a closure assembly 32 includes a
movement unit 50 and a latch unit 61. The movement
unit 50 includes a trigger 24 with a bar arm 34 and a bar
36 extending from the trigger 24, and the latch unit 61
having a selection plate 72 in an unlocked state 152. An
indicator leg 206 protrudes from the selection plate 72.
The bar 36 is configured to pass through the latching
pathway 30 in the handle 26. In the unlocked state 152,
the bar 36 is configured to pass by the hook latch 60,
which is fixed to the latch plate 52, and be free of contact
with the hook latch 60. The latch unit 61 includes the
selection plate 72, the adjustment switch 56, the un-
locked state detent 74, the locking state detent 76, and
the bias member (not shown). The adjustment switch 56
is fixed to the selection plate 72, the unlocked state detent
74, and the locking state detent 76 are formed in the
selection plate 72. The unlocked state detent 74 and the
locking state detent 76 are configured to accept the de-
tent pin 78, which is affixed to the handle 26. The handle
26 further includes forward stops 28 that restrict move-
ment of the selection plate 72 in the event that the un-
locked state detents 74 fail to hold the selection plate 72
in place. The unlocked state 152 is enabled by moving
the unlocked state detent 74 to accept the detent pin 78.
The selection plate 72 is selectively movable with the
adjustment switch 56 so that either the unlocked state
detent 74 or the locking state detent 76 accept the detent
pin 78. In the unlocked state 152, the bar 36 is aligned

such that it comes into contact with the indicator leg 206.
As will be seen below, the selection plate 72 is in me-
chanical communication with the latch plate 52. Thus, a
movement of the adjustment switch 56 along the switch
path 58 is mirrored by the hook latch 60.
[0083] In Figure 3A, a cross-section of the latch unit
61, in a lockable state 150 is shown in the handle 26.
The latch unit 61 includes a rear guide 70, a forward guide
71, a forward movable bias constraint 49A, a rearward
movable bias constraint 49B, a forward contact surface
48, a rear contact surface 47, and a bias member 54.
The forward movable bias constraint 49A moves within
the forward guide 71 to compress the bias member 54.
The rearward movable bias constraint 49B moves within
the rear guide 70 to compress the bias member 54 in an
opposite direction as the forward movable bias constraint
49B.
[0084] In Figure 3B, a cross-section of the latch unit
61, in an unlockable state 152 is shown in the handle 26.
The latch unit 61 includes a rear guide 70, a forward guide
71, a forward movable bias constraint 49A, a rearward
movable bias constraint 49B, a forward contact surface
48, a rear contact surface 47, and a bias member 54.
The forward movable bias constraint 49A moves within
the forward guide 71. The rearward movable bias con-
straint 49B moves within the rear guide 70. In an unlock-
able state 152 the hook latch 60 is moved out of alignment
with the bar so that as the bar moved along the prescribed
path the bar 36 and hook latch 60 will not contact.
[0085] In figure 4, the latch unit 61 is shown attached
to the latch plate 52. The latch unit 61 includes the se-
lection plate 72, the adjustment switch 56, the unlocked
state detent 74, the locking state detent 76, an indicator
aperture 79 and the bias member (not shown). An indi-
cator mechanism 200 is housed within the latch unit 61
and includes an indicator leg 206. The indicator leg 206
protrudes from the indicator aperture 79 of the latch unit
61. The selection plate 72 is fixed atop the latch plate 52.
[0086] Figure 5A shows latch unit 61 and the latch plate
52. The indicator leg 206 of the indicator mechanism 200
protrudes from the latch unit 61.
[0087] Figure 5B shows the latch unit 61 and latch plate
52 in a lockable state 150. The lockable state 150 is ac-
tivated when the detent pin 78 is located in the lockable
state detent 76. In the lockable state 150, the bar 36
performs a locking movement 110 and an unlocking
movement 112 around and remaining in substantially
constant contact with the hook latch 60. In the lockable
state 150, the bar 36 is prevented from contacting the
indicator leg 206. The indicator leg 206 is oriented away
from the switch path 58 by an angle β.
[0088] Figure 5C shows the latch unit 61 and latch plate
52 in an unlockable state 152. The unlockable state 152
is activated when the detent pin 78 is located in the un-
lockable state detent 74. In the unlockable state 152, the
bar 36 performs an arcuate movement 94. In the unlock-
able state 152, the latch plate 52 is in an indicator position
106. The path of the arcuate movement 94 intersects
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with the indicator leg 206 and fails to intersect with the
hook latch 60. The point at which the bar 36 contacts the
indicator leg 206 aligns with the pocket 80.
[0089] Figure 6A illustrates the latch unit 61 and latch
plate 52 laterally bisected along a line VIA-VIA. The latch
unit 61 houses the indicator mechanism 200, including
the tab 202 and the indicator leg 206.
[0090] Figure 6B illustrates the latch unit 61 and latch
plate 52 laterally bisected along a line VIB-VIB. The latch
unit 61 includes the finger 90 and a connection finger 92.
The latch unit 61 houses the indicator mechanism 200
and the dome 240. The dome 240 contacts both the in-
dicator mechanism 200 and the finger 90. The indicator
mechanism 200 contacts the connection finger 92.
[0091] In figure 7, the latch unit 61 includes the indica-
tor mechanism 200 and the dome 240. The indicator
mechanism 200 includes the indicator leg 206, the tab
202, and the bias tab 204. The dome 240 includes contact
legs 242 and a body 244. The dome 240 is oriented on
the side of the indicator mechanism 200 where the bias
tab 204 extends. The contact legs 242 contact the tab
202 of the indicator mechanism 200.
[0092] In figure 8, the selection plate 72 is shown in-
cluding tracks 53A, a forward post 44, a rear post 40, and
a connection finger 92. The forward post 44 is a forward
movable bias constraint 49A and the rear post is a rear-
ward movable bias constraint 49B. The connection finger
92 extends toward the adjustment switch 56.
[0093] In figure 9, the latch unit 61 is shown. The latch
unit 61 includes the indicator mechanism 200, the dome
240, and the selection plate 72. The bias tab 204 of the
indicator mechanism 200 contacts the connection finger
92, preventing axial detachment of the indicator mecha-
nism 200 and enabling rotational movement of the indi-
cator mechanism 200 within the selection plate 72. The
dome 240 contacts the indicator mechanism 200 and the
finger 90. As the bar (not shown) contacts the indicator
leg 206 of the indicator mechanism 200, the indicator leg
206 is biased along the indicator path P. Bias of the in-
dicator leg 206 depresses the dome 240 against the fin-
ger 90. The dome 240 produces audible feedback when
the dome 240 is depressed.
[0094] In figure 10A, the indicator mechanism 200 and
the dome 240 are shown. The indicator legs 242 of the
dome 240 contact the tab 202 and raise the body 244
away from the tab 202.
[0095] In figure 10B, the indicator mechanism 200 and
the dome 240 are shown. The bias tab 204 of the indicator
mechanism 200 is oriented an angle a from the tab 202.
[0096] Figure 11 illustrates a perspective view of the
latch plate 52. The latch plate 52 includes a rearward
bias constraint 38B, a forward bias constraint 38A, a rear
contact surface 47, a forward contact surface 48, side
bias constraints 39, a forward guide 71, a rear guide 70,
a hook latch 60, and a wall guide 65. The hook latch 60
includes an entry portion 62, an entry apex 64, an exit
apex 66, a return portion 63, and a release apex 68. The
wall guide 65 includes a guide apex 67 and a rear wall 69.

[0097] Figure 12 is a close-up view of a movement unit
50. The movement unit 50 is a trigger 24 including a bar
arm 34 with a notch 208. When the trigger 24 is moved
towards the handle (not shown) the notch 208 contacts
the indicator leg of the indicator mechanism (not shown)
creating an indication.
[0098] Any numerical values recited herein include all
values from the lower value to the upper value in incre-
ments of one unit provided that there is a separation of
at least 2 units between any lower value and any higher
value. As an example, if it is stated that the amount of a
component or a value of a process variable such as, for
example, temperature, pressure, time and the like is, for
example, from 1 to 90, preferably from 20 to 80, more
preferably from 30 to 70, it is intended that values such
as 15 to 85, 22 to 68, 43 to 51, 30 to 32 etc. are expressly
enumerated in this specification. For values which are
less than one, one unit is considered to be 0.0001, 0.001,
0.01 or 0.1 as appropriate. These are only examples of
what is specifically intended and all possible combina-
tions of numerical values between the lowest value and
the highest value enumerated are to be considered to be
expressly stated in this application in a similar manner.
[0099] Unless otherwise stated, all ranges include both
endpoints and all numbers between the endpoints. The
use of "about" or "approximately" in connection with a
range applies to both ends of the range. Thus, "about 20
to 30" is intended to cover "about 20 to about 30", inclu-
sive of at least the specified endpoints.
[0100] The disclosures of all articles and references,
including patent applications and publications, are incor-
porated by reference for all purposes. The term "consist-
ing essentially of’ to describe a combination shall include
the elements, ingredients, components or steps identi-
fied, and such other elements ingredients, components
or steps that do not materially affect the basic and novel
characteristics of the combination. The use of the
terms "comprising" or "including" to describe combina-
tions of elements, ingredients, components or steps
herein also contemplates embodiments that consist es-
sentially of the elements, ingredients, components or
steps. By use of the term "may" herein, it is intended that
any described attributes that "may" be included are op-
tional.
[0101] Plural elements, ingredients, components or
steps can be provided by a single integrated element,
ingredient, component or step. Alternatively, a single in-
tegrated element, ingredient, component or step might
be divided into separate plural elements, ingredients,
components or steps. The disclosure of "a" or "one" to
describe an element, ingredient, component or step is
not intended to foreclose additional elements, ingredi-
ents, components or steps.
[0102] It is understood that the above description is
intended to be illustrative and not restrictive. Many em-
bodiments as well as many applications besides the ex-
amples provided will be apparent to those of skill in the
art upon reading the above description. The scope of the
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teachings should, therefore, be determined not with ref-
erence to the above description, but should instead be
determined with reference to the appended claims, along
with the full scope of equivalents to which such claims
are entitled. The disclosures of all articles and referenc-
es, including patent applications and publications, are
incorporated by reference for all purposes. The omission
in the following claims of any aspect of subject matter
that is disclosed herein is not a disclaimer of such subject
matter, nor should it be regarded that the inventors did
not consider such subject matter to be part of the dis-
closed inventive subject matter.
[0103] Further examples of this disclosure can be
found in the following paragraphs.
[0104] Example 1: A surgical device comprising:
a closure assembly comprising:

a. a movement unit including

i. a bar and
ii. a contact element, wherein the bar, the con-
tact element, or both move in a direction of a
prescribed motion;

b. a latch unit comprising:

i. a latch plate including:

1. a hook latch that selectively receives the
bar, the latch plate being movable between:

A. a lockable state where the hook latch
is engageable by the bar, and
B. an unlockable state where the hook
latch is unengageable by the bar;

c. an indicator mechanism that moves into alignment
with the prescribed motion of the contact element,
the bar, or both when the latch unit is in the unlock-
able state so that the indicator is contacted by the
bar, the contacting element, or both generating an
indication.

[0105] Example 2: The surgical device of Example 1,
wherein the contact element, the bar, or both contacts
the indicator mechanism at substantially a same location
that the bar contacts an entry apex, a pocket, or both of
the hook latch.
[0106] Example 3: The surgical device of Example 1,
wherein the hook latch includes a pocket that is in contact
with the bar when the movement unit is in a first position
relative to the latch unit and the indicator mechanism has
a tab that contacts the bar, the contact element, or both
when the movement unit are in the first position and the
latch unit is in the unlockable state.
[0107] Example 4: The surgical device of Example 1,
wherein the hook latch includes an entry apex and the
indicator mechanism, when in an unlockable state, indi-

cates when the bar is aligned with the entry apex so that
the bar, the contacting element, or both contacts the tab
at a same location as the bar contacts the entry apex.
[0108] Example 5: The surgical device of Example 1,
wherein the indication is a tactile indication.
[0109] Example 6: The surgical device of Example 1,
wherein the indication is an audible indication.
[0110] Example 7: The surgical device of Example 1,
wherein the indication is electronic and results in a light
being turned on, a light being turned off, an audible signal
being created, or a combination thereof.
[0111] Example 8: The surgical device of Example 1,
wherein the indicator mechanism is connected to the
latch plate and the indicator mechanism is unreachable
by the contacting element, the bar, or both when the latch
plate is in the lockable state, and the indicator mecha-
nism.
[0112] Example 9: The surgical device of Example 1,
wherein the indicator mechanism includes a tab that ex-
tends outward toward the hook latch.
[0113] Example 10: The surgical device of Example 8,
wherein a membrane is connected to the tab and the
membrane creates an indication when the tab is contact-
ed by the bar, the contacting element, or both.
[0114] Example 11: The surgical device of Example 1,
wherein the latch unit includes a selection plate having
a finger that is aligned with the membrane so that when
the bar, the contact element, or both contacts the tab,
the membrane is moved into contact with the finger cre-
ating the indication.
[0115] Example 12: The surgical device of Example 1,
wherein the indicator mechanism is an electronic contact
that is contacted by the contact element, the bar, or both
or is moved into contact when the bar, contact element,
or both contacts a portion of the indictor mechanism.
[0116] Example 13: The surgical device of Example 8,
wherein the hook latch is movable along a switch path
and the tab extends at an angle relative to the switch
path and the angle is about 5 degrees or more.
[0117] Example 14: The surgical device of Example 8,
wherein the membrane is monostable.
[0118] Example 15: The surgical device of Example 1,
wherein the indicator mechanism includes a tab and a
bias tab.
[0119] Example 16: The surgical device of Example
15, wherein the latch unit includes a selection plate and
the bias tab connects the tab to the selection plate.
[0120] Example 17: The surgical device of Example
16, wherein the selection plate includes a connection fin-
ger that is in communication with the bias tab to assist in
retaining the tab within the selection plate.
[0121] Example 18: The surgical device of Example
16, wherein the selection plate includes an indicator ap-
erture, and a portion of the tab extends out of the indicator
aperture.
[0122] Example 19: The surgical device of Example 1,
wherein the indicator mechanism includes a tab that is
movable in the direction of the prescribed motion with
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the bar.
[0123] Example 20: The surgical device of Example 1,
wherein the contact element is a notch and the bar is
connected to a bar arm that includes the notch, which
contacts the indicator mechanism at substantially a same
location that the bar contacts an entry apex, a pocket, or
both of the hook latch.

Claims

1. A closure assembly for a surgical device comprising:

a movement unit including a contact element
that is movable in a direction of a prescribed
motion between a first position and a second
position;
a latch unit including a latch member, the latch
member being movable between:

a lockable state where the latch member is
engageable by the contact element; and
an unlockable state where the latch mem-
ber is not engageable by the contact ele-
ment; and

an indicator mechanism configured to generate
an indication when the latch unit is in the unlock-
able state and the contact element is moved to
the second position.

2. The closure assembly of claim 1, wherein the indi-
cation is a tactile indication.

3. The closure assembly of claim 1, wherein the indi-
cation is an audible indication.

4. The closure assembly of claim 1, wherein the indi-
cation is a visual indication.

5. The closure assembly of claim 1, wherein the indi-
cation is electronic and results in a light being turned
on, a light being turned off, an audible signal being
created, tactile feedback being generated, or a com-
bination thereof.

6. The closure assembly of any of the preceding claims,
wherein the latch member extends from a movable
latch plate of the latch unit.

7. The closure assembly of claim 6, wherein the latch
unit further includes a selection plate that is in me-
chanical communication with the latch plate.

8. The closure assembly of claim 7, wherein the latch
unit further includes an adjustment switch that is cou-
pled to the selection plate.

9. The closure assembly of claim 8, wherein movement
of the adjustment switch along a switch path causes
movement of the latch member between the lockable
and unlockable states.

10. The closure assembly of any of claims 6-9, wherein
the indicator mechanism is connected to the latch
plate and the indicator mechanism is unreachable
by the contact element when the latch unit is in the
lockable state.

11. The closure assembly of any of the preceding claims,
wherein the latch member is a hook latch.

12. The closure assembly of any of the preceding claims,
wherein the contact element is a bar.

13. The closure assembly of any of claims 1-11, wherein
the contact element is a notch formed in a bar arm
of the movement unit.

14. The closure assembly of any of claims 1-6 or 11-13,
wherein movement of the latch member between the
lockable state and the unlockable state is controlled
by a switch that is operably coupled to the latch mem-
ber.

15. The closure assembly of any of the preceding claims,
wherein the movement unit includes a trigger oper-
ably coupled to the contact element, and wherein
actuation of the trigger causes the contact element
to move in the direction of the prescribed motion.
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